Abstract -
INTRODUCTION

Motivation
In 2013 a new third year project was introduced into the Electrical Engineering program at Carleton University. This is a mandatory course that was included to be, in part, a preparation for the final year project as well as developing and consolidating technical and presentation skills. Student projects are done in groups and the projects are conceived by the students after some basic introduction to micro-controllers. In the first year of running the course a mostly paper-based system was used with the reflection journals (some submissions were emailed in). The collection and marking of 47 paperbased journals proved to be cumbersome. It was decided to standardize and simplify the collection of the journals by using the learning management system (LMS). This had the added benefit of simplifying the marking to the rubric and collation of the marks.
Literature review
In 1910 John Dewey [4] published his book "How We Think", which introduced a powerful notion of reflection as a "meaning-making process, which moves a learner from one experience into the next with deeper understanding of its relationships with and connections to other experiences and ideas, and which makes continuity of learning possible" [11] . Since then many educators introduced reflective writing as a necessary requirement in their classrooms in order to help students achieve a higher level of knowledge and sharpen their critical thinking skills. Many authors [2, 3, 12] see reflection as a process in which deep level learning and thinking takes place and which is a necessary ingredient for becoming an active and critical learner. According to Mezirow [7] , Schon [12] , and Brookfield [2] , reflective writing helps students develop and clarify connections between their prior and new knowledge. It also helps them become reflective practitioners once they begin their professional life. As Jarvis [5] points out: "Reflective practice is something more than thoughtful practice. It is that form of practice that seeks to problematize many situations of professional performance so that they can become potential learning situations and so the practitioners can continue to learn, grow and develop in and through practice" (p.180). [5] Reidsema, Goldsmith and Mort [10] investigated reflective writing of the final year engineering students as the way of formation of their professional identities and their preparedness for lifelong learning and concluded that reflective writing "allows the student to engage with their beliefs, values, uncertainties, desires and questions and to clarify what they know and more importantly, do not know about a situation" (p. 4). These authors also argue that: "in relation to Blooms Taxonomy of Cognitive Skills, written reflection asks students to display higher order skills of evaluation (logical consistency) and synthesis (structuring)" (Ibid.), which is a necessary factor in the formation of their professional identity (Ibid.). [10] While many authors talk about benefits of reflective journal writing in different disciplines, some challenges have also been described. In 2007 Brodie [1] conducted a study with the goal to examine benefits of the reflective writing exercise for distance engineering students at the University of Southern Queensland. The results showed that the "reflective writing and the reflection process are not easy skills to acquire" and that "guidance, feedback and continuous monitoring for students and teaching staff is required" (p. 7). Brodie's study [1] also showed that about 10% of students were successful in achieving a high level of reflection; the rest of them was not comfortable with reflective writing and restricted their written journals to a simple retelling of events and or facts. The author concludes that "additional guidance was required for developing students' competences in reflective writing (p. 5) [1] .
Jennifer Moon [8] argues that there are many purposes of reflective journals, such as: recording experience, facilitating learning, developing critical thinking, increasing ownership of learning, and encouraging metacognition, among others (p. 4). She also argues that "a two-stage guidance process to reflection may be helpful to students" and that "multiple approaches providing different ideas and activities around reflection seem to be more successful than attempts at verbal instruction" (p. 6) [8] .
While there is a vast amount of literature exploring benefits of a hardcopy of reflective journals in different disciplines, very few authors explored possible benefits and challenges of online reflective journals. Palmer, Holt and Bray [9] conducted a study, which investigated student perception of online journals in a fourth-year engineering management course. The findings showed that students felt that "'most useful' aspects of online journal were the 'enforced' continued revisions of course material" (p. 730); however, students reported problems related to the use of LMS as 'least useful' aspect of reflective journaling activity (Ibid.). Similarly, Smith, Mills and Myers [13] found some weaknesses of the online tools used for reflective journaling in a first year large engineering course, specifically in terms of logistics, both for students and course facilitators. While blogs, which were used as reflective journals, were straightforward to use, they were not adaptable for organizing sections of guided students' responses, and course instructors found it difficult to access multiple pages for each student, which resulted in an inadequate feedback provided to students (p. 8) [13] .
Research questions
This study aims to contribute to the under-researched field of online reflective journaling explores possible challenges and degree of success in using an LMS based reflection journal system. Some of the research questions can be stated as follows: does online mode of reflective journaling affect the student response rate? How easy or challenging is for both students and instructors to use the online system? Is the quality of students' reflection affected by the medium? Is the inclusion of diagrams and sketches, which are so easily done by hand, pen and paper, limited with the use of an electronic format? Are there restrictions with the electronic form that counters the organizational benefit of using this format? Conversely and more philosophically, as engineering students will through their future careers move more completely to a universal paperless working environment, is the learning and development of an electronic journaling process a beneficial and necessary skill to learn and adopt?
METHODOLOGY
The course
The course within which the study was conducted is a one term, group project in the third year of an Electrical Engineering program. The course is mandatory and had prior to this study been run only once before under a very similar format.
Students in groups determine their own projects, having been introduced to a simple microcontroller. They spend six hours per week in the laboratory with two hours per week in a classroom. The assessment is split across a number of reports, presentations to the full class, the technical achievements of the project, and also a reflection journal.
The reflection journal
Because the students are often embarking on their first group project and learning about project and time management, the reflection journal was introduced. This was to encourage reflection on their project and to attempt to develop metacognition when undertaking work in their program area. For most, if not all, this was the first time for keeping a reflection journal.
In the first and previous running of the course to encourage the keeping of a reflection journal any format of a journal was accepted, such notebooks, loose leaf paper or even emails. This did prove to be cumbersome with the number of books and papers submitted. In that first year there were 47 students. Reading and commenting on the reflections took time and the journal collection had to be moved and stored safely. Delaying in the assessment of an entry and consequently not returning the journal could result in a delayed subsequent reflection. With an anticipated growth in the class number an alternative method of reflection journal management was sought. This led to the use of the LMS, for online submission, marking and storage.
The learning management system
In 2013 the transition to a new (LMS) was completed at Carleton University. The new LMS is Moodle and it has many features found in other LMS including the ability to submit and grade students work. Using a weekly format for the main course LMS webpage all relevant course materials were added there. No other website was used. Besides course documents and assignments, the LMS page also had extra material such as relevant news articles or videos relating to electronics and circuit design.
A reflection journal entry was added to each week of the LMS page, except for the reading week, when no journal was required. Students were given an extra week to enter their journal. The LMS provides a WYSIWIG type editor for writing, with the ability to add image files. This flexibility did offset the concern that moving away from paper could restrict the use of sketches or diagrams in the journal entries.
To assist the students in using the LMS, instruction on using the journal entry was given in in an early class. Attention was paid on using the tool to write an entry, draft saving and submission, as well as how to insert images.
RESULTS
Reflection entries and marking
Reflections were required weekly and they varied in length from 100 words to a few over 1000 words, with the average length for the first reflection journal being 409 words. The content of these were mostly focused on describing the technical work done, similar to the findings of Brodie [1] . However, there were also discussions of group dynamics, interpersonal details, time management and how other courses had assisted with knowledge to help complete the project work. From the perspective of the instructor it was informative to read the reflections. Details that could otherwise remain hidden were learned about, including details of group meetings and the level of work outside of the scheduled course hours, frustrations and even interpersonal issues, the latter area being something that may not have been easy to discuss in faceto-face contact. It should be noted that there were a small number of private discussions about group members that occurred between students and instructor.
The marking of the reflections was done online as well with a marking rubric being included as a guide. Here is one way the use of the LMS was helpful to the instructor grading the reflections. The LMS could present the reflection and then the instructor could select through a mouse click one of four options scale for the quality of the reflection and another four point scale for the presentation. Besides each of the two sections (reflection and presentation) a text box was available to include additional instructor's comments.
Because of the number of students, 79, and the time to read and mark each week, comments and feedback were brief, often pointing out that the student was not reflecting but instead factually describing what was done. The presentation feedback often contained an indication of spelling or grammatical mistakes. Here a 'cut and paste' approach was useful as the students entry could not be directly marked up. The effect of the marking and feedback was to see a move in the overall marking to higher grades over the weeks of the course, as shown in Fig. 1 . The contribution of the reflection journal to the final grade was 15%, This was a sufficient enough incentive to ensure there was a high number of submissions each week. The highest submission was 76 and the lowest (over the first nine weeks) was 69. Drafting of the reflection could be done in the LMS and the student had to submit the journal. Occasionally there were some students who drafted an entry and who did not submit, usually by oversight or mistake.
Survey of opinions
To gain a better understanding of how the reflection journal was perceived by the students undertaking the course a survey was administered after the final laboratory session but before the examination. The administrator of the survey was one of the authors D P-V., who was not an instructor and had no input on the marking. The response to the survey was 30%, so the results are only an indication of what the whole student group thought of the reflection journal. Finally in the survey there was an open-ended commentary question, which received nine responses, some of which are included in this section. All survey items and response distribution for quantitative questions are presented in Appendix A.
None of the students reported problems with the electronic tool used inside LMS for the submission of journals. The students preferred, however, to draft their journals on their computers first, and only one student typed his or her entries directly into Moodle. This combined with the fact that none of the respondents used paper to draft her/his responses, shows students' familiarity with electronic means of communication.
It is encouraging that the majority of respondents (58 %) reported that regular journaling improved their reflection skills. Still, when evaluating the effectiveness of the journals in improving their writing skills, their learning of course material, and the journals' helpfulness with the final project, our respondents were divided. Thus, 33% of respondents felt that reflective journals improved their writing skills, while 25% thought that journals helped with the final course project and contributed to learning of the course material. This is strongly expressed in the open-ended commentary question: "I do have to say that by doing the reflection journal I have a chance to think deeply into what occurred during the week, and sometimes it helped to let out some complains I had, as well as forced me to try to think in different perspectives." "For people who lack the ability to prioritize themselves, to make good decision, and/or to think critically, I believe this to be a good exercise IF they actually put in the effort to do it." "It was a good experience writing reflection journal for the first time, and it was good to remember weekly task we did in the lab. Also it makes you to keep the work done every week rather than leaving it towards to end of semester."
It is interesting to note that almost 21% of respondents could not decide whether reflective journals were important for their learning, or whether the journals should be used in similar courses. One way to explain these data may be that Engineering students at Carleton University are more projects oriented and are not accustomed to the reflective type of exercise. As some of the respondents noted in the open-ended question:
"Most of the time I don't know what to write, which makes it a burden, because if you don't write anything, you don't get marks."
"The idea that a reflection journal will help us learn about the course is also inaccurate. We have 6 hours a week of labs to analyze what we should be doing with the project and an extra hour to write down our thoughts is not necessary. At that point we are simply regurgitating our thoughts or even simply writing down what the profession wants to see."
The majority of students (59%) feel that weekly reflective journaling was a burden and required too much of their time, and 67% per cent of them would not like to see them introduced in other Engineering courses. As summarized by one of the respondents: "Reflection is good, but doing engineering courses is itself timeconsuming. Sometimes it just feels like extra works that adds onto the anxiety brought by all other homework assignments and test preparations."
Some of the students voiced their dissatisfaction with the amount of feedback they received for their writing, which is surprising since the detailed grading rubric was used for marking students' journals.
Some of our findings have implications for future teaching practices. In the future, the nature and objectives of reflective journaling need to be made more explicit because students' perceptions of the effectiveness of any of the journaling are important factors that may enhance or inhibit the development of their reflections.
Instructor's opinion
From an instructor's perspective the LMS provided practical benefits over a paper based system. First there was no need to collect and move 79 books or collections of paper. Being able to access the journal entries through LMS via the Internet provided increased flexibility in marking the journals and also provided a degree of security too. The LMS also calculated and compiled the marks automatically, which was another timesaver.
The use of the online rubric helped with the marking. Given the size of the class and the weekly entries, for 13 weeks, the total volume of marking was over 900 entries and close to 1000. Comments from students about the brevity of the feedback comments are understandable, but as mentioned the rubric too was to provide comment. As well the instructor did not want to be overly guiding with these personal reflections.
The use of a typed entry did help with legibility. One challenge encountered in the previous year with the paper entries is that the handwritten entries sometimes were difficult to read. This was eliminated with the typed format and the legibility did significantly help with the time it took to read, as well as concentrating on the content. There was a reduction in sketches being included with only a few each week having any diagrams included. The electronic format did help with including photographs and a few submissions included photographs to show parts of their projects.
The quality of the reflections did not appear to suffer with the move from paper to the LMS. Like the previous year there was a range of quality with some good reflections and many that were attempting to reflect but were mostly just recounting what was done during that week on the project. This difficulty in reflecting may need to be examined, perhaps with more resources being provided to illustrate reflection processes.
CONCLUSIONS
Overall this study shows that the use of a LMS for reflection journals is possible. Indeed there are some practical benefits to the use of the LMS, mostly from the perspective of the instructor. These include easy access, legibility, security, mark calculation and compilation and the easy inclusion of photographs.
The study also shows the perceived burden on the students. This perception may be increased due to the challenge some students may have in understanding the purpose of the reflection. Many of these reflections did not extend beyond descriptions of the work done on the project during the week. A few students did understand the potential of reflection and some entries provided some good insight into their experiences and understanding of their work.
The finding from this course is that next year the use of the LMS for reflection journals can be used. The burden of the workload, both for the student and instructor, could be mitigated by moving to a two weekly submission requirement rather than one. However, that slows down feedback and makes each entry more significant in the overall marking scheme. As well, this could also reduce the reflection cycle of the student. This will need to be considered, but the benefits may outweigh the delayed cycle.
